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portic root enlargement is an invaluable surgical tech-
nique with which every cardiac surgeon performing aor-
ic valve replacement should be familiar. The technique al-
ows the insertion of an appropriate-sized mechanical or
iological aortic valve prosthesis in the patient with a small
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ismatch. It is also useful when repairing the aortic annulus
nd/or to the anterior leaflet of the mitral valve after extensive
alcium removal. Performed properly by an experienced car-
iac surgeon, the technique is safe and reproducible.
perative Technique
he following is a step-by-step review of the technique of
erforming aortic root enlargement as seen from the operat-
ng surgeon’s perspective.
Aortic root enlargement in the adult 3Figure 1 After opening the sternum autologous pericardium is prepared on the left side. Excess fat is carefully removed,
while at the same time avoiding injury to the pericardium. A traction suture is placed on the pericardium, which in turn
is kept in situ until such time as the decision to enlarge the root is made. While others treat the pericardium with
tanning agents such as glutaraldehyde, we use the pericardium as is, that is, untreated.
4 C.M. FeindelFigure 2 After cross-clamping the aorta, the aortic valve is exposed through a standard oblique aortotomy incision,
which is carried down on the right toward the mid section of the noncoronary sinus. The aortic valve is removed along
with any annular calcium. An appropriate valve sizer is used to determine valve size and, if too small for the patient, the
decision is made to enlarge the aortic annulus.
Aortic root enlargement in the adult 5Figure 2 Continued
6 C.M. FeindelFigure 3 The aortotomy is extended further into the noncoronary sinus, across the aortic annulus, and into the anterior
leaflet of the mitral valve. The incision into the anterior mitral valve leaflet should be no more than 1.0 to 1.5 cm and
should not enter the roof of the left atrium, which can be gently swept away from the incision line. This will open up
the aortic root and will allow the placement of a valve prosthesis one to two sizes larger than the initial size measured,
although it is safer to pick only one size larger.
Aortic root enlargement in the adult 7Figure 4 A generous piece of the previously prepared autologous pericardium is cut. The size will vary; however, it
should be about 3 7 cm. It is always best to cut a size larger than one thinks will be necessary and trim any excess,
rather than end up with too small a piece. The pericardium is positioned on the retractor with the smooth inner surface
face down, opposite the surgeon. A 4-0 polypropylene suture is used to sew the pericardium, starting at the base of the
root enlargement incision. Four or five open bites are taken and then the pericardium is pulled down snuggly.
8 C.M. FeindelFigure 5 Each arm of the 4-0 polypropylene is followed up each respective cut edge of the annulus and the aortic wall
to a level approximately 2 cm above the original annulus. As a precaution, a second suture layer, usually with a 5-0
polypropylene, is run over the first suture line, again starting at the base of the patch and up each side of the aorta. Each
end of this second suture is tied to the end of the 4-0 suture line. This redundant suture line eliminates the risk of
bleeding from the patch suture line below the sewing ring. Such bleeding can be catastrophic in that the entire
operation must be redone to correct a patch leak below the sewing ring. It is well worth the additional 5 to 7 minutes
to perform.
Aortic root enlargement in the adult 9Figure 6 The valve sizer for the actual valve prosthesis to be used is placed inside the aorta and positioned in such a
manner to provide the surgeon with an idea as to how the valve will sit. With the sewing ring placed on the annulus
under each coronary artery ostium, the valve can be tilted above the annulus in the noncoronary sinus. This will provide
a visual estimate as to where the sutures should be placed in the region of the noncoronary sinus and the patch.
10 C.M. FeindelFigure 7 Standard 2-0 nonabsorbable braided sutures with large or small pledgets (large pledgets shown here) are
placed around the annulus clockwise starting from the region under of the left main coronary artery toward the
membranous septal area. We use horizontal mattress sutures (noninverting) with pledgets placed on the ventricular
aspect of the outflow tract.
Aortic root enlargement in the adult 11Figure 8 In the transition zone, that is, where the aortic wall and patch meet, the sutures are placed from outside of the
aorta in, so that the pledgets are on the outside of the aorta or patch. In this region the sutures are placed in a curvilinear
fashion so that the valve will lie above the rest of the annulus. Here it is important to use sutures with large pledgets to
avoid tearing through the thin pericardial patch.
12 C.M. FeindelFigure 9 The sutures are placed into the valve-sewing ring in the standard fashion; the valve is positioned into the
outflow tract and the sutures are tied. In the region of the patch it is very important that the suture bites in the patch
are either equal to or larger than the bites in the sewing ring. Small bites in the patch compared with those in the sewing
ring can result in patch tears when the thin pericardium is stretched over the rigid sewing ring of the valve prosthesis.
Once the valve is secured into position, a check is made to ensure there are no paravalvular leaks. In the case of a
mechanical valve, leaflet mobility must also be confirmed and the valve rotated if necessary.
Aortic root enlargement in the adult 13Figure 10 The aortotomy is closed, starting with the left side and running the suture the midline of the aorta using 4-0
polypropylene.
14 C.M. FeindelFigure 11 The patch is appropriately trimmed and then each of the original 4-0 polypropylene sutures for the patch is
used to secure the patch to each side of aorta toward the top of the aortotomy.
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Aortic root enlargement in the adult 15onclusions
e have performed over 670 aortic root enlargements over
Figure 12 The patch is appropriately trimmed and then e
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